Acyclovir induces cell cycle perturbation and apoptosis in Jurkat leukemia cells, and enhances chemotherapeutic drug cytotoxicity.
Many antiviral agents have been reported to present direct cytotoxic activity in cancer, showing antiproliferative and proapoptotic effects through different mechanisms. In the present study, we took into account the cytotoxic action of the antiviral drug acyclovir (ACV) on leukemia cells, by investigating cell cycle perturbations and apoptosis induction upon drug administration to three still unexplored cell lines, namely Jurkat, U937, and K562. At the same time, the cytotoxicity of cisplatin (CDDP) and 5‑fluorouracil (5‑FU) in combination with ACV was assessed, thus to evaluate if the antiviral agent could enhance cancer cell sensitivity to these chemotherapeutic drugs. Our results showed that ACV cytotoxic action was maximum in Jurkat cells (acute T cell leukemia), which showed a dose- and time-dependent reduction of cell viability after drug exposure. The flow cytometric analysis of cell cycle revealed a delay/block in S phase and an increase of the sub-G1 peak upon ACV administration, thereby indicating apoptotic cell death. The activation of caspase-3 and the presence of nuclear DNA fragmentation confirmed the induction of apoptosis in ACV-treated cells. Interestingly, the pre-treatment of Jurkat cells with ACV for 72 h or 7 days increased CDDP and 5-FU cytotoxicity, suggesting enhanced leukemia cell sensitivity to these anticancer drugs.